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ABSTRACT : 

PURPOSE: To attenuate spark and noise generated between a commutator 
and brushes, by forming a pair of brush-holding pieces having springing 
property and consisting of wellconductive plates, with the shapes or 
materials of inherent oscillation numbers diffrent from each other. 

CONSTITUTION: So far as a pair of brush-holding pieces 3, 4 having 
springing property and consisting of well-conductive plates with each 
one end side fitted firmly on a holder base 1 having a penetrating 

slot la with a loosely fitted commutator 2 into it is concerned, by 
setting each thickness of the plates to be H<SB>K/SB>, H<SB>2</SB> 
respectively, the moments of inertia of area are made different from 
each other and the inherent oscillation numbers are made different from 
each other. As a result, even if a pair of brushes 6 in elastic contact 
with the commutator 2 is oscillated along with the rotation of the 
commutator 2, a resonance phenomenon is not generated from the 
brush-holding pieces 3, 4, and the oscillating amplification of the 
brushes 6 can be suppressed. Accordingly, spark and noise generated 
between the commutator 2 and the respective brushes 6 can be attenuated. 
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ABSTRACT: 

PURPOSE: To attenuate spark and noise generated between a 
commutator and 

brushes, by forming a pair of brush-holding pieces having 
springing property 

and consisting of wellconductive plates, with the shapes or 
materials of 

inherent oscillation numbers diffrent from each other. 

CONSTITUTION: So far as a pair of brush-holding pieces 3, 4 
having springing 

property and consisting of well-conductive plates with each one 
end side fitted 

firmly on a holder base 1 having a penetrating slot la with a 
loosely fitted 

commutator 2 into it is concerned, by setting each thickness of 
the plates to 

be H<SB>K/SB>, H<SB>2</SB> respectively, the moments of inertia 
of area are 

made different from each other and the inherent oscillation 
numbers are made 

different from each other. As a result, even if a pair of 
brushes 6 in elastic ' 

contact with the commutator 2 is oscillated along with the 
rotation of the 

commutator 2, a resonance phenomenon is not generated from the 
brush-holding 

pieces 3, 4, and the oscillating amplification of the brushes 6 
can be 

suppressed. Accordingly, spark and noise generated between the 
commutator 2 

and the respective brushes 6 can be attenuated. 
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PTO: 99-4200 

Japanese Published Unexamined (Kokai) Patent Application No. S62-293953, published 
December 21,1987; Application No. S61-135585, filed June 11, 1886; Infc €1. 4 : H02K 13/00 
H01R 39/30; Inventor: Junichiro Takeshita; Assignee: Jidosha Denki Kogyo Co., Ltd.; 
Japanese Title: Kogatamootaa no Burashisouchi (Brushing Device for a Small Motor) 

i . Title of Invention •" .-.a*; ■ ■' - - ; .' : ' 

Brushing Device for a Small Motor ^ 

< ■ ■ . 

2. Claim(s) 

(1) A brushing device for a small motor having the following components: a holder base that 
has a through hole wherein a rectification element flows; a pair of brush holding elements with 
a spring capability that are made of good conductive plates, wherein each of single ends is 
fixed to said holder base; a pair of brushes that is individually attached to each of the other 
ends Of said pair of brush holding elements so as to correspond to said other ends and that is 
4n^ 

elements are formed or made of shapes or materials with different numbers of specific 
vibration to each other. 

(2) A brushing device for a small motor, as mentioned in Claim 1, characterized in that, said 
shapes with different numbers of specific vibration are obtained by relatively changing the 
thickness of brush holding elements. 

(3) A brushing device for a small motor, as mentioned in Claim 1, characterized in that an 
elongated hole that is directed to said one end side from the vicinity of the brush attaching 


section is provided to either side of said pair of brush holding elements; by means of this, said 
shapes with different numbers of specific vibration are obtained. 

(4) A brushing device for a small motor, as mentioned in Claim 1, characterized in that an 
elastic member is fixed to the intermediate section of either side of said pair of brush holding 
elements; jb^Smea 

(5) A brushing device for a small motor, as mentioned in Claim 1, characterized in that 
phosphorus bronze is used as a material for one side of said pair of brush holding elements, 
and stainless steel is used as a material for the other side of said pair of brush holding 
elements; by means of those, said shapes with different numbers of specific vibration are 
obtained. 


3. Detailed Description of the Invention 
(Field of Industrial Application] 

; ^fe mventioS pertains to the improvement of brushing devices for a small motors that 

are, for example, used for each unit of an automobile. 


[Prior Art] 

As for prior art brushing devices for small motors, pairs of brush holding elements with 
a spring capability that are made of good conductive plates, wherein single ends are fixed to 
holder bases and wherein brushes that come into elastically contact with rectification elements 
attached onto the other sides so as to correspond to said other sides, have the same shapes 


are 


and use the same materials. 


[Problem of Prior Art to Be Addressed] 

For said reasons, a resonance effect occurs to said pairs of brush holding elements due 
to yibration; of i brushes with 4he T rotation pf rectm 

vibration of the brushes increases. Because of this, a large spark is generated between 
rectification elements and brushes; the friction between the surfaces of the rectification 
elements and brushes increases; as a result, the usable life is shortened; noise generated 
between the rectification elements and brushes increases. These are disadvantages of prior art 
brushing devices. 

The present invention is produced to eliminate said disadvantages and to offer a 
brushing device for a small motor with a longer usable life at an excellent rectification 
condition wherein noise generated between a rectification element and a brush is reduced. 

(Measures to Solve the Problem] 

A brushing device for a small motor of the present invention to eliminate said 
disadvantages, having the following components: a holder base that has a through hole 
wherein a rectification element flows; a pair of brush holding elements with a spring capability 
that are made of good conductive plates, wherein each of single ends is fixed to said holder 
base; a pair of brushes that is individually attached to each of the other ends of said pair of 
brush holding elements so as to correspond to said other ends and that is in elastically contact 


with said rectification element, is characterized in that said brush holding elements are formed 
or made of shapes or materials with different numbers of specific vibration to each other. , 

[Embodiment] 
: ^ \. _ A brashm 

Fig.l and Fig.2 are a top view of a brushing device for a small motor as in a first 
embodiment of the present invention and an enlarged perspective view of the main part, 
respectively. In Fig.l and Fig.2, reference number 1 refers to a holder base that is made of an 
insulation material and that has a through hole la wherein a rectification element 2 flows. 
Reference numbers 3 and 4 refer to a pair of brush holding elements with a spring capability 
that are good conductive plates; each end is fixed to said holder base 1. In this embodiment 
case, a pair of brush holding elements 3 and 4 is fixed to holder base 1 individually through 
terminals 5 and 5 that are fixed to holder base 1. y 
• ^ that is attached to the other ends 

of said pair of brush holding elements 3 and 4, respectively, and that comes into elastically 
contact with said rectification element 2. Smaller diameter elements 6a are formed onto 
brushes 6 and 6; smaller diameter elements 6a are fixed into square holes 7 and 7 that are 
projected to the other ends of brush holding elements 3 and 4 by a press-fitting means. 

Said pair of brush holding elements 3 and 4 is formed so that the thicknesses alone 
vary; by defining the thicknesses of brush holding elements 3 and 4 as H, and H 2 , respectively, 
a cross-sectional secondary moment is changed; by means of this, the numbers of specific 


vibration of brush holding elements 3 and 4 are made to be differed from each other. 

Generally speaking, if the ratio of the numbers of specific vibration of brush holding 
elements 3 and 4 is almost or , a resonance effect 'tioes not occur; because of this, it is 
possible to prevent a resonance effect by obtaining a value of the ratio of the numbers of 
specific vibration^ 
T br^h^^^ 

and materials [illegible]; the ratio of the numbers of specific vibration becomes the ratio of 
values wherein H, and H 2 are individually [illegible]. 

Accordingly, H, and H 2 are defined as or , the ratio of a pair of brush 

holding elements 3 and 4 becomes almost or , even the vibration of brushes 6 and 6 occurs 
along with the rotation of rectification element 2, a resonance effect does not occur to holding 
elements 3 and 4; as a result, the increase of vibration of brushes 6 and 6 is prevented. 

Thus, a spark that is generated between rectification element 2 and each brush 6 
becomeVsmaUer; an exceUent rectification condition and a longer usable life can be obtained; 
SnllKS^ 

Next, Fig.3 is an enlarged perspective view of a main part of the present invention as 
in a second embodiment; an elongated hole 8 that is directed to one end and that is fixed to 
said holder paste 1 from the vicinity of a section that attaches brush 6 is provided to either one 
of a pair of brush holding elements 3 and 4 with a spring capability that are made of good 
conductive plates, in this embodiment, to brush holding element 4; by means of this, the shapes 
of said pair of brush holding elements 3 and 4 are made to be differed from each other; a 
cross-sectional secondary moment of brush holding element 4 is made to be smaller than that 


of brush holding element 3; thus, the numbers of specific vibration is made to be differed from 

each other. . 

Fig.4 is an enlarged perspective view of a main part of the present invention as in a 
second embodiment; an elastic member 9, such as rubber and the like, is fixed to either one 

3 and 4 are made to be differed from each other; as similarly to the cases as in the first and 
second embodiments, the cross-sectional secondary moment is relatively changed; by means 
of this, the numbers of specific vibration are made to be differed from each other. 

In addition, Fig.5 is an enlarged perspective view of a main part of the present 
invention as in a fourth embodiment; the materials for a pair of brush holding elements 3 and 

4 alone are made to be differed from each other; the same shapes are used; phosphorus bronze 
is used as a material for either one of said holding elements 3 and 4; stainless steel is used as 
a material for the other holding element. 

f ^ O " " Ve^cal cross-sectional coefficient of phosphorus bronze is about 1.05xl0 4 Kg/mm ? ; 

vertical cross-sectional coefficient of stainless steel is about 1.95x10* Kg/mm 1 ; for said reasons, 
the ratio of the numbers of specific vibration of a pair of brush holding elements 3 and 4 
becomes 1.36 or 0.37; a resonance effect is prevented. 

[Advantageous Result of the Invention] 

As described above, according to the present invention, a pair of brush holding 
elements with a spring capability that are made of good conductive plates is formed using the 

6 


shapes and materials with the numbers of specific vibration that differ from each other; 
because of this, a resonance effect does not occur to said pair of brush holding elements even 
when vibration occurs to them along with the rotation of a rectification element; as a result, 
the increase of vibration of each brush can be prevented; consequently, a spark which is 
generated between a rectificatioiuelement^nd each bru^h becomesismaller thaiMbat " W or : 
^jpishing^ 

noise which is generated between the rectification element and each brush is also reduced. 
These are advantages of a brushing device of the present invention. 

4. Brief Description of the Invention 

Fig.l and Fig.2 are a top view of a brushing device for a small motor as in a first 
embodiment of the present invention and an enlarged perspective views of the main part, 
respectively; Fig.3, Fig.4, and Fig.5 are enlarged perspective views of a main part as similarly 
to Fig.2^ illustrating a second,a third, and Vfourth embodiments, respective^ 

1... Holder base 
la...Through hole 

» 

2...Rectification element 

3 and 4...Pair of brush holding elements 

6. ..Brush 

8...Elongated hole 

9...Elastic member 
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